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Letter to the Editor

Antibody titers and protection against a SARS-CoV-2 infection
Dear editor,

Recent studies indicate that binding and neutralizing SARS-CoV-
2 antibodies elicited by natural infection or vaccination persist for
more than 6 months although their concentration decreases over
time.! The passive transfer of neutralizing antibodies (NAb) and
protection are correlated in non-human primates.? While such a
link has not yet been defined in humans, individuals with a high
NAD titer could well be better protected against SARS-CoV-2. A re-
cent letter in Journal of Infection indicated that indeed neutraliz-
ing antibodies are considered linked to protective immunity due
to their ability to block the viruses from entering the host cells.
The authors discussed the decrease in neutralizing antibodies after
vaccination without being able to provide a threshold below which
protection against SARS-CoV-2 infection is no longer guaranteed.?

We measured the antibody titers in 8758 healthcare workers
(HCWs), vaccinated and unvaccinated, soon after the first epi-
demic wave had occurred in France (10 June-10 July, 2020). Total
SARS-CoV-2 antibodies were measured in longitudinal samples

with a quantitative enzyme-linked immunosorbent assay (ELISA)
(Wantai Biological Pharmacy Enterprise Co., Ltd, China) and a live-
virus neutralization assay using Vero cells and a B.1.160 strain (GI-
SAID EPI-ISL-804372).4 Symptomatic and asymptomatic infections
were detected with a nucleic-acid amplification method (Aptima™
SARS-CoV-2 assay, Panther™ system, Hologic, USA).> This study
was approved by the French Research Ethics Committee Est-III
(COVID BioToul, ID-RCB 2020-A01292-37, ClinicalTrials.gov Identi-
fier: NCT04385108).

The median age of the 8758 HCWs (7039; 80.4% females) was
40 years (interquartile range [IQR] 32-50). Over half of them
(4811; 54.9%) had been given one (2244; 46.6%) or two (2567;
53.4%) doses of vaccine between January and April 15, 2021. Of
these, 1290 (26.8%) had one dose of the Oxford-AstraZeneca ChA-
dOx1 nCoV-19 (AZD1222) vaccine, 954 (19.8%) had one dose of
the Pfizer-BioNTech COVID-19 mRNA (BNT162b2) vaccine and 2567
(53.4%) had two doses. An average of 9.65% (range [7.2-12.1%]) of
the HCW who had no NAbs became infected after a median follow-
up of 275 days (IQR: 265-281), as did 2.2% [95% CI: 0.4-4%] of
those with a NAb titer well below 64. In contrast only 0.6% [95% CI:
0-1.5%] of those with NAD titers of 64 to 128 became infected to-
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Fig. 1.. Study flowchart. The NAD titers were obtained at each time of ELISA screening (July 2020, January 2021) for all ELISA-positive samples. The January 2021 NAb titers
for vaccinated HCWs were obtained three weeks after administration of the first or second vaccine dose. Finally, the NADb titers reported for December 2020 and April 2021
were those obtained at the previous screening (July 2020 and January 2021, respectively) and for which an infection occurred during the following three months.

*Representative sample based on age and gender
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Fig. 2.. Protection against SARS-CoV-2 according to neutralizing (A) or binding (B) antibody classes.

gether with none of those with NAD titers of 256 and above (Fig. 1,
p < 0.01, Chi% test). The correlation between the ELISA total an-
tibody values expressed in binding antibody units (BAU) per ml
using the WHO international standard (NIBSC code 20/136)° and
the neutralizing antibody titers from July 2020 to April 2021 was
0.8 for unvaccinated HCWs and 0.79 for vaccinated HCWs. Analy-
sis of ELISA total antibody concentrations indicated that 12.1% [95%
Cl: 11.5-12.8%] of HCWs with a negative ELISA or an ELISA con-
centration below 13 BAU/ml became infected between July 2020
and April 2021, as did 10.6% [95% CI: 6.5-16.1%] of HCWs that
had an ELISA concentration between 13 and 141 BAU/ml. In con-
trast only 1.3% [95% CI: 0.03-7.2%] of those with an ELISA concen-
tration between 141 and 1700 BAU/ml became infected and none
of those with an ELISA concentration of 1700 BAU/ml and above
(p < 0.01, Chi2 test). Analysis of all the data indicated that a NAb
titer well below 64 provided 76.8% protection against SARS-CoV-2,
a titer of 64 to 128 gave 94% protection and a NAb titer of 256 or
more provided full (100%) protection (Fig. 2A). In the same way,
an ELISA concentration between 13 and 141 BAU/ml provided only
12.4% protection against SARS-CoV-2, a concentration between 141
and 1700 BAU/ml provided 89.3% protection and a concentration
of 1700 BAU/ml and above provided full protection (Fig. 2B). In our
cohort, none of the two doses-vaccinated HCWs had an ELISA con-
centration below 141 BAU/ml one month after the second injection,
unlike 79.3% of the HCWs three months after a natural infection.

Our study did not assess cell-mediated immunity and all the
subjects were HCWs. However, the data suggest that monitoring
the neutralizing antibody response but also total antibody concen-
trations, logistically more feasible, can be used to optimize vacci-
nation strategies by estimating the duration and degree of protec-
tion provided by vaccines. The thresholds of protection found in
our study should be compared to those obtained in further studies
on other populations. It is also essential to estimate the influence
of an antibody’s reduced neutralizing capacity against new emerg-
ing viruses variants [7,8].
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